Localization and characterization of phospholipase A2 in mouse mammary gland-derived cells.
Phospholipase A2 (PLA2) can participate in the regulation of eicosanoid biosynthesis via PLA2-mediated control of the release of arachidonic acid from phospholipids. Arachidonoyl-hydrolyzing PLA2s were examined in cells from normal mouse mammary glands and mammary carcinomas. Tumor-derived cells exhibited significant PLA2 activity(ies) with arachidonoyl containing phosphatidylcholine and phosphatidylethanolamine as substrates in cell-free assays. In contrast, arachidonoyl containing phosphatidylinositol was a poor substrate. When phosphatidylcholines with varying sn-2 fatty acyl groups were tested as substrates, activity was highest with the arachidonoyl containing lipid. The pH profiles for hydrolysis of phosphatidylcholine and phosphatidylethanolamine differed; all other aspects of PLA2-mediated hydrolysis of these two substrates were similar including a Ca2+ requirement for activity. Moreover, Ca2+ affected the subcellular localization of the enzyme activity. Activity was predominately in the supernatant fraction when cells were harvested in an EGTA (ethylene glycol bis(beta-aminoethylether)-N,N,N',N'-tetraacetic acid) containing buffer and largely in the particulate fraction when cells were harvested in a buffer containing free Ca2+. The localization of activity could be modulated from the supernatant fraction to the particulate fraction by recentrifugation in the presence of Ca2+. Normal gland-derived cells contained a PLA2 activity with properties similar to those of the tumor-derived cells. There was a significant difference in the level of activity in the normal versus tumor cells, the normal gland-derived cells had less than half the PLA2 activity of the carcinoma-derived cells.